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SOLID COMPLEX PARTICLES 
COMPRISING A BIOLOGICALLY ACTIVE 

SOLID SUBSTANCE, MODE OF 
PREPARATION AND COMPOSITIONS FOR 
TOPICAL USE CONTAINING THEM AND 
INTENDED TO TREAT BIOLOGICAL 

SURFACES 

The present application is a Continuation-in-Part of US. 
application Ser. No. 08/006,204 ?led Jan. 19, 1993, now 
US. Pat. No. 5,374,452, patented Dec. 20, 1994, Which is a 
Continuation application of US. Ser. No. 07/743,285, ?led 
Jan. 17, 1992, noW abandoned, the full contents of Which are 
incorporated herein by reference. 

The present application is further a Continuation-in-Part 
of PCT application No. PCT/FR92/01238 ?led on Dec. 24, 
1992, the full content of Which is also incorporated herein by 
reference. 

The present invention relates to novel complex particles 
comprising a biologically active solid substance, to their 
mode of preparation and to the compositions for topical use 
containing them and intended for the treatment of biological 
surfaces. 

Biological surfaces Will designate living surfaces, in 
particular the skin, the integuments or the aerial parts of 
plants. 

Biologically active matter is understood to mean any 
matter capable of having a cosmetic, dermatological or 
pharmaceutical effect in a composition intended for the 
treatment of the skin or the integuments, or a plant protective 
effect in a composition intended for the treatment of the 
aerial parts of plants. 

Certain active products Which may be used in the domain 
of cosmetology or therapeutics or in treatment for protecting 
plants, are in the solid state. When it is desired to introduce 
these products in the solid state in formulations intended to 
be applied over a living surface, and of Which a rapid action 
is expected, a double technological problem is encountered: 

1. the most homogeneous possible distribution of the 
product Within the mixture constituting the formula must be 
ensured, 2. the active product must be able to be released 
sufficiently rapidly in order to obtain the desired effect of the 
cosmetic or dermatological products on the skin or the 
integuments or of the plant-protecting products on the aerial 
parts of the plants. 

When a solid active product is used, it is generally not 
possible to divide it ?nely enough for it to be released 
rapidly and, moreover, it is generally dif?cult to distribute 
poWder solids uniformly over a surface such as that of the 
skin. 

Various processes for manufacturing solid particles con 
taining a solid active product are knoWn. 

In general, it is question of obtaining that the active 
product be released more sloWly than if it Were question of 
the pure product. 

For example, French Patent FR-8702695 describes 
agglomerates of 0.2 to 2 mm comprising in particular 
particles of active ingredients, designed so that the release of 
the active ingredients is prolonged upon application thereof 
on the skin. 

Coatings of pharmaceutical products intended to sloW 
doWn absorption thereof by the organism have also been 
described, for example in the article by H. TAKEUCHI et 
al., published in DRUG DEVELOPMENT AND INDUS 
TRIAL PHARMACY 15 (12) 1999—2016 (1989). 

Such particles are not suitable When it is question of 
obtaining an acceleration of the release of the active ingre 
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2 
dients on the skin or on the integuments (hair, lashes and 
nails in particular). This is the case in particular for a 
cosmetic product Which remains on the skin only for a short 
time, for example betWeen cleaning thereof in the morning 
and make-up removal in the evening. This is also the case 
When the active ingredients are sparingly soluble in the 
sebum or in the cutaneous humidity. 

Applicants have noW found novel products making it 
possible to solve, simultaneously, all these problems not 
solved by the prior art, by proposing novel products con 
taining a solid active substance of Which the release on a 
living surface such as that of the skin or of the integuments 
or on the aerial parts of plants is effected at an increased 
speed. 

Moreover, such release is generally reproducible from 
one application to another, Which is advantageous to obtain 
a satisfactory activity. 

The present invention therefore concerns, by Way of 
novel industrial products, complex particles including a 
solid active matter. It also concerns their process of elabo 
ration and their use particularly in the domain of 
cosmetology, dermatology and in the treatment of plants, in 
particular in compositions Where the biodisponibility of the 
active matter With respect to a living surface is increased. 

FIG. 1 represents, respectively for the product according 
to the invention described in example 1 (P1) and for a 
comparative product (M1) obtained by mixture of the same 
constituents, the optical density (OD) measured in a FrantZ 
diffusion cell provided With a membrane on Which the 
product is deposited. 

FIG. 2 represents, respectively for the product according 
to the invention described in example 7 (P7) and for a 
comparative product (M7) obtained by mixture of the 
same constituents, the optical density (OD) measured 
in a FrantZ diffusion cell provided With a membrane on 
Which the product is deposited. 

According to one of the essential characteristics, the 
object of the present invention is to provide solid complex 
particles each composed of at least tWo solid substances of 
Which at least one is biologically active, characteriZed in that 
said biologically active solid substance is composed of at 
least one biologically active product, and is regularly dis 
tributed on the surface of a grain constituted by the other 
solid core-forming substance, called support substance, said 
grain having a dimension included betWeen 0.05 and 100 pm 
(microns), and in that the Weight ratio betWeen said active 
substance and said core-forming substance is included 
betWeen about 10'4 and 1.5, Which is equivalent to a Weight 
distribution betWeen said substances of about 0.01 for 99.99 
to 60 for 40. 

According to an advantageous characteristic, the mean 
dimension of the core of the complex particles according to 
the invention is included betWeen 0.3 and 30 pm (microns). 

According to another advantageous characteristic, the 
Weight ratio mentioned above is included betWeen 10'4 and 
0.35. 

Thus, the particles according to the invention comprise a 
core constituted by a solid substance serving as support for 
a biologically active solid substance. 

In the folloWing Speci?cation and in the Claims, the 
expression “support substance” Will designate the solid 
core-forming substance mentioned above. 

According to an advantageous characteristic of the 
invention, the support substance is an insoluble substance. 
By Way of examples of support substances constituting 

the core of the particles of the invention, the folloWing Will 
be cited: 
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synthetic polymers solid at ambient temperature, such as 
polyamides, polyethylene, polystyrene, polyacrylates, 
polymethacrylates, 

minerals such as talc, mica, sericite, vermiculite, 
pigments such as titanium oxide, iron oxides, 
sparingly soluble organic substances such as lauryl 

lysine, 
inorganic or vegetable Waxes With a melting point pref 

erably higher than 100° C., 
natural polymers such as cellulose, 
natural particles such as Walls of yeasts or of euglene. 
Such products are available on the market. 
By Way of products constituting the biologically active 

solid substance disposed regularly on the grains of the 
support substance, any biologically active solid matter 
Which may be used in dermatological or cosmetological 
compositions or in compositions for plant protection, Will be 
cited. 
More particularly, among such active products, the fol 

loWing products Will be cited: 
vitamin phosphates, in particular phosphates of vitamin E 

or of vitamin C, 
succinates of tocopherol, polyoxyethylenated or not, 
glycyrrhiZinic acid, its salts and its solid esters, 
glycyrrhetinic acid, its salts and its solid esters, 
pulverulent vegetable extracts, particularly extracts of 

Scutellaria, Phellodendron, GlycyrrhiZa, Morus alba, 
kojic acid and its solid derivatives, 
ecdysteroids, in particular [3-ecdysone and its solid esters, 
econaZol, 
Minoxidil® 
solid bactericides for deodorants. 
The layer of biologically active substance surrounding the 

core of each particle according to the invention may also be 
constituted by a mixture of biologically active products. 

The grains of support substance are of any shape, in 
particular these grains may be of spherical or cubic form or 
in the form of a disc or a platelet or in any quite irregular 
shape. 

The dimension of these grains is generally included 
betWeen 0.05 and 100 pm, advantageously betWeen 0.3 and 
30 pm. 

The active substance mentioned above is distributed regu 
larly on the surface of the grains of the support substance in 
a relatively ?ne layer thus forming complex particles. The 
latter may together form a poWder so that, in said poWder, 
the Weight ratio of the active substance With respect to the 
support substance is included betWeen about 10-4 and 1.5. 

This ratio is advantageously included betWeen 10'4 and 
0.35. 

According to a variant of the invention, the complex 
particle according to the invention may comprise, in 
addition, With the biologically active substance, one or more 
additives, particularly intended for conservation, coloration 
or modi?cation of the surface properties of said complex 
particle. 

The invention also concerns a process for obtaining the 
particles according to the invention. 

The process according to the invention makes it possible 
in particular to distribute the active substance in uniform 
manner in a very thin layer on the surface of the particles of 
support substance Which themselves are very ?ne, since they 
have a mean diameter of 0.05 to 100 pm, and preferably 
from 0.3 to 30 pm. 

The particles according to the invention are advanta 
geously obtained in a process employing a step of atomiZa 
tion of a suspension of the support substance in a solution of 
the biologically active substance. 
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4 
In order to obtain the particles according to the invention, 

the grains of the support substance are dispersed in a liquid 
containing at least one biologically active substance either in 
dissolved form or in the form of a very ?ne dispersion, in 
order to obtain a suspension of the support substance in said 
liquid, then atomiZation of said suspension is effected in 
order to obtain a poWder of particles constituted by grains of 
support substance regularly coated With the biologically 
active substance. 
A product non-solvent of the support substance Will be 

chosen as liquid for effecting said suspension. 
As solvent of the active substance, Water or an organic 

solvent or a mixture of these solvents Will for example be 
chosen. 

This solvent Will advantageously be chosen so that it is 
suf?ciently volatile to be able to be eliminated during the 
subsequent step of atomiZation. 
By Way of examples of solvents Which may be used for 

placing the active substance in solution, Water, 
dichloromethane, or mixtures thereof With methyl alcohol or 
ethyl alcohol, Will be cited. 
The conditions of atomiZation and possibly the choice of 

the nature of the substance intended to form the support are 
generally dictated by the folloWing considerations: atomi 
Zation is effected at a temperature at least equal to the boiling 
point of the solvent and substantially less than the tempera 
ture of softening of the support. 

During the atomiZation step, the suspension is atomiZed 
into very ?ne droplets in a stream of hot gas, preferably 
taken to a temperature higher than that of the boiling point 
of the solvent of said suspension, so that the liquid evapo 
rates rapidly in order that the solid active product be 
deposited instantaneously and regularly on the surface of the 
particle. 

The desired thickness of the deposit of the active sub 
stance on the surface of the support substance may be 
obtained, With constant droplet siZe, during atomiZation, by 
playing on the folloWing tWo parameters: concentration of 
the active substance and concentration of support particles. 
The suspension of the support particles in the active 

substance solution Will advantageously comprise a product 
improving Wetting and/or dispersion of said particles in 
suspension, Which promotes a regular and preferential 
deposit of the active substance on the surface of the particles 
of support substance. 
By Way of examples of such products, particular mention 

Will be made of the surface-active agents acceptable for the 
application envisaged, for example a polyoxyethylenated 
sorbitan monolaurate, such as MONTANOX 20, or 
amphiphilic lipids, such as lecithins. 
According to another variant of the process according to 

the invention, the particles according to the present inven 
tion may be prepared by a process derived from that 
described in the French Patent Application ?led on Aug. 4, 
1989 under N0. 89 10565 and published under N0. FR 2 650 
514. 
More precisely, according to this variant, the particles 

according to the invention may be obtained from a 
suspension, in a dispersion liquid, containing tWo popula 
tions of solid particles of substantially homogeneous siZes 
respectively comprising at least one population of support 
substance and at least one population of biologically active 
solid substance, the mean siZe of the particles of active 
substance preferably being less than or equal to about 0.2 
times the mean siZe of the particles of support substance. In 
order to obtain the particles according to the present 
invention, the said suspension is atomiZed in an enclosure, 
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such as that of an atomization apparatus, under conditions of 
pressure and temperature Which make it possible to obtain 
the rapid evaporation of the dispersion liquid and the for 
mation of a poWder constituted by particles according to the 
invention. 

According to an advantageous variant of the invention, 
there may be introduced into the product intended to be 
atomiZed, different additives such as colorants, agents 
intended to modify the surface properties of the complex 
particle or conservation agents. 

Furthermore, it has appeared that the complex particles 
according to the invention made possible a more rapid 
release of the active substance upon contact With a living 
surface, such as that of the skin or the integuments, or that 
of the aerial parts of plants and that, in addition, they 
alloWed a more reliable release of said active substance. 

The present invention therefore likeWise concerns a pro 
cess for accelerating the biodisponibility of a biologically 
active substance contained in a composition intended to be 
placed in contact With a biological surface, comprising the 
use, particularly by application on said biological surface, of 
a composition containing complex particles such as de?ned 
hereinbefore. 

According to the invention, it is thus possible to obtain a 
more rapid cosmetic or therapeutic effect at the level of the 
super?cial layers of the biological surface. The same effect 
of acceleration may in addition be obtained for pharmaceu 
tical compositions for transcutaneous use. The degree of 
penetration of the biologically active substance may be 
adjusted by playing on the nature of the constituents used in 
said composition, Which is Well knoWn to the man skilled in 
the art. 

Laboratory tests in a FRANTZ diffusion cell provided 
With a porous membrane of polyvinylidene ?uoride, con 
nected to a system of detection by UV/visible spectrometry, 
have demonstrated the release at increased speed of the 
active substance With respect to that Which Would be 
obtained by simple intimate mixture of the tWo types of 
poWder. 

The invention also concerns compositions for cosmetic or 
dermatological use or adapted to be used in the domain of 
plant protection, comprising the complex particles described 
previously or obtained by the process for preparation 
described hereinabove. 

It is generally question of compositions in solid form. 
HoWever, it may also be question of compositions in liquid 
form insofar as the complex particles are not dissolved by 
the other constituents of the composition. 
By Way of examples of compositions capable of contain 

ing the complex poWders of the invention, particular men 
tion Will be made of all the cosmetic products for Which the 
conditions of application on the skin alloW the presence of 
particles having the dimensions of the complex particles of 
the invention and in Which the presence of solid biologically 
active products is desirable. 

In particular, it is question of products in pasty or solid 
form, for example in the form of poWder, compacted or not, 
in the form of paste or in the form of suspension. 
By Way of examples of such products, the folloWing Will 

be cited: mascaras, eye shadoWs, cheek blushers, lipsticks, 
eyelash make-up, foundations, free or pressed poWders. 
Among the dermatological compositions, antimycotic 

poWders, healing poWders, anti-in?ammatory talcs, sticks 
for chapped lips, Will be cited. 
Among the compositions for use in plant protection, the 

products for treating the aerial parts of the plants, particu 
larly the leaves and stalks, in pulverulent form, Will be cited. 
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6 
EXAMPLES 

EXAMPLE 1 

There Will be used as support particles spheres of polya 
mide of Nylon 12 SP 500 (Toray) type, having a mean 
diameter equal to about 20 pm, a density of about 1 g/cm3 
and a speci?c surface of 0.68 m2/g, on Which is deposited a 
phosphate of vitamin C in the folloWing manner: 

10 g of magnesium salt of ascorbyl phosphate (C6H6O9P, 
3/2 Mg) (NIKKOL VC PMG®) of density of about 0.5 
g/cm3 are dissolved in 200 ml of Water heated to 35° C. and 
stirred; 

1 g of monolaurate of polyoxyethylenated sorbitan 
(MONTANOX 20®) is added; 

90 g of Nylon 12 NP 500 are added; 
the mixture is completed With Water up to a total Weight 

of 500 g; 

the mixture is stirred to disperse the poWder of polyamide 
balls and to obtain a homogeneous suspension; 

the suspension is atomiZed by injecting it in a Drytech 
atomiZer, functioning With hot air under a pressure of 7 bars 
With a temperature adjustment of 150° C. at the entrance of 
the apparatus and 75° C. at the exit, as Well as an injection 
?oWrate of the suspension of about 0.5 1/hr. 

In this Way, a White poWder (P1) is obtained, constituted 
by particles Which prove to be homogeneous in shape and in 
siZe by examination With a scanning electron microscope. 
The phosphate of vitamin C has therefore been deposited 
regularly on the surface of the Nylon spheres in a proportion 
by Weight of about 10 g of biologically active product for 90 
g of support, thus producing complex particles according to 
the invention. The thickness of active substance distributed 
on the surface of the Nylon spheres, determined by 
calculation, is about 0.33 pm. 

EXAMPLE 2 

One operates as in Example 1 to manufacture complex 
particles according to the invention, comprising a proportion 
by Weight of about 10 g of potassium diglycyrrhiZinate, of 
density of about 0.7 g/cm3, for 90 g of spheres of Nylon 12 
SP 500. 

EXAMPLE 3 

One operates as in Example 1 to manufacture complex 
particles according to the invention comprising a proportion 
by Weight of about 10 g of tocopheryl—sodium phosphate, 
of density of about 0.6 g/cm3, for 90 g of spheres of Nylon 
12 SP 500. 

EXAMPLE 4 

One uses as support particles of mica, of mica Concorde 
grade 400 type, in the form of platelets of mean siZe of 30 
pm and With speci?c surface of 9.7 m2/g, on Which is 
deposited 18-[3-glycyrrhetinic acid in the presence of soya 
bean lecithin. 

One proceeds as folloWs: 

8 g of soya bean lecithin are dissolved in 200 ml of 
dichloromethane With stirring, 

2 g of 18-[3-glycyrrhetinic acid are added to this solution 
With stirring, 

90 g of platelets of mica are added to this solution, 
the mixture is completed With dichloromethane up to a 

total Weight of 500 g, 
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the mixture is stirred for 1 hour at 30° C. to facilitate 
dispersion of the mica and to obtain a homogeneous 
suspension, 

this suspension is atomiZed by injecting it in a Drytech 
atomiZer, functioning With hot air under a pressure of 7 bars, 
With a temperature adjustment of 80° C. at the entrance of 
the apparatus and 45° C. at the exit, as Well as an injection 
?oWrate of the suspension of about 5 1/hr. 
A White poWder is thus obtained of Which the unitary 

particles prove to be homogeneous in shape and in siZe by 
examination With a scanning electron microscope. The 18-[3 
glycyrrhetinic acid has therefore deposited With the lecithin 
in regular manner on the surface of the platelets of mica in 
a proportion by Weight of about 2 and 8 g respectively for 
90 g of support. 

EXAMPLE 5 

One operates as in Example 4 for manufacturing particles 
according to the invention comprising a proportion by 
Weight of about 2 g of 18-[3-glycyrrhetinic acid and 9 g of 
soja bean lecithin for 90 g of talc of Micro talc IT extra type, 
With speci?c surface of about 10 m2/g and Whose particles 
present a roughly paralelepipedic shape and a mean siZe of 
5 pm (microns). 

EXAMPLE 6 

One operates as in Example 1 to manufacture complex 
particles according to the invention comprising a proportion 
by Weight of about 10 g of dry extract of Phellodendron for 
90 g of particles of polyamide of irregular shape of Orgasol 
2002 UD type and of mean siZe 20 pm. Operation takes 
place With a gas exit temperature of 70° C. 

EXAMPLE 7 

One uses as support particles of polyamide (I) of 
ORGASOL 2002D NAT COS® type, of mean siZe of about 
20 pm. On these particles is deposited a 50:50 by Weight 
mixture (II) of 18-[3-glycyrrhetinic acid (III) and of poly 
oxyethylenated tocopherol succinate (IV). 

To that end, one operates as folloWs: 

10 g of IV are solubiliZed in 800 ml of Water at 60° C. With 
stirring, by means for example of a Rayneri type propeller 
stirrer. 

10 g of III in pulverulent form are added at the same 
temperature, maintaining stirring, until a substantially 
homogeneous suspension is obtained. The same conditions 
alWays being maintained, 80 g of particles I are dispersed, in 
small quantities, and stirring is continued until a homoge 
neous suspension is obtained. 

This suspension is then atomiZed by injecting it in a 
DRYTECH type atomiZer, functioning With hot air under a 
pressure of 6 bars, With a temperature adjustment of 221° C. 
at the entrance of the apparatus and 78° C. at the exit, as Well 
as an injection ?oWrate of the suspension of about 0.5 1/hr. 
A ?ne poWder (P7) is thus obtained Which is observed 

under a scanning electron microscope. 
This observation shoWs a very regular distribution of the 

constituents III and IV on the surface of the particles I, 
constituent IV being in the form of a thin ?lm, regularly 
sprinkled With crystals of constituent III. 

Furthermore, the dosage of the constituents III and IV in 
the poWder of complex particles according to the invention 
thus obtained, exactly re?ects the initial proportions before 
atomiZation. 
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8 
EXAMPLE 8 

Operation is as in Example 1 for manufacturing complex 
particles according to the invention comprising a proportion 
by Weight of about 25 g of magnesium salt of ascorbyl 
phosphate and 75 g of polyamide of Nylon 12 type. 

EXAMPLE 9 

Operation is as in Example 1 for manufacturing complex 
particles according to the invention comprising a proportion 
by Weight of about 5 g of [3-ecdysone and 95 g of cellulose 
poWder of Which the grain diameter is included betWeen 50 
and 150 pm. 

EXAMPLE 10 

It is proposed to compare in this Example the speed of 
release of the magnesium salt of ascorbyl phosphate from 
the poWder (P1) of Example 1, With the speed of release of 
the same active product contained in an intimate mixture 
(M1) obtained by crushing With a rapid propeller a mixture 
of 10 g of magnesium salt of ascorbyl phosphate (C6H6O9P, 
3/2 Mg), 1 g of MONTANOX 20® and 90 g of Nylon 12 SP 
500, these products thus being in the same proportions as in 
the poWder of complex particles (P1) of Example 1. To that 
end, a mixer of 0M. DIZER® type (Nara Machinery Co.) is 
used, comprising on the bottom a rotor With propeller 
rotating at 1800 rpm and on the side a propeller rotating at 
3000 rpm. 

Study of the release of the biologically active ingredient 
is made in a FRANTZ diffusion cell provided With a 
membrane of hydrophilic/lipophilic polyvinylidene ?uoride, 
of DURAPORE® HVLP 02500 type available from the ?rm 
MILLIPORE, of porosity equal to 0.45 pm. The product (or 
comparative mixture) is deposited on the membrane. 
The loWer compartment of the cell contains a “sub-phase” 

constituted by demineraliZed Water at 37° C. stirred by a 
magnetiZed bar. This Water receives the product Which 
diffuses through the humid membrane. At regular intervals, 
its optical density is measured by means of an U.V. spec 
trometer for a Wave length of 243 nm. The optical density is 
a function of the concentration of the active product dis 
solved in the sub-phase Which, in the present case, is the salt 
of ascorbyl phosphate. 

Five tests are made under the same conditions, by apply 
ing on the membrane of the FRANTZ cell exactly the same 
quantity, 20 mg, respectively of the poWder P1 and of the 
comparative mixture M1. The diffusion of the active ingre 
dient through the membrane is observed as a function of the 
time by measuring the optical density of the sub-phase. 

Table I hereinafter gives the mean value of the measure 
ments of optical density as a function of the time from the 
application on the membrane of the products P1 and M1 
respectively. 

TABLE I 

Optical densities diffusion of NIKKOL VSPMG ® 

Time 
(min) 7'30" 15' 30' 60' 90' 

P1 1.37 z 2.12 z 2.56 z 2.62 z 2.62 z 

0.23 0.08 0.09 0.16 0.16 
M1 0.866 r 1.1 r 0.91 z 1.50 z 

0.35 0.71 0.37 0.67 

The above results are also represented in the form of 
graphs in FIG. 1 Which gives the optical density (OD) as a 
function of time for products P1 and M1. 
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From Table I and FIG. 1, it is ascertained that, for P1, the 
diffusion of the active ingredient through the membrane is 
much more rapid than for M1. The quantity of active 
ingredient having diffused is also much greater from the ?rst 
30 minutes, and even after 90 mins. Finally, it is observed 
that the standard deviation of the mean values is much 
greater for M1 than for P1. This signi?es that, Whatever the 
samples of product used, the diffusion of the active ingre 
dient is much more reliable in the case of P1 than in that of 

M1. 
These results obtained With the FRANTZ cell, Which 

makes it possible to reproduce, under similar conditions, the 
release of an active ingredient applied on the skin or on the 
mucuses, very clearly shoW that the complex particles 
according to the invention alloW the release of an active 
ingredient much more rapidly, more efficiently (in greater 
quantity) and more reliably. 

EXAMPLE 11 

Operation is as in Example 10, to compare the process of 
diffusion of the polyoxyethylenated tocopherol succinate 
from the poWder of complex particles P7 of Example 7, on 
the one hand, and from the mixture M7 of the same 
composition, namely 80 g of particles of polyamide 
(ORGASOL 2002D®), 10 g of 18-[3-glycyrrhetinic acid and 
10 g of polyoxyethylenated tocopherol succinate. 

This mixture M7 is made in the folloWing manner. The 
tocopherol succinate is melted at 75° C., then homogeniZed 
With a little Water With the particles of polyamide and the 
glycyrrhetinic acid. The Whole is mixed With a spatula until 
complete Wetting of the poWder. This poWder is then dried, 
then crushed With a mortar. 

Six tests Were made by means of the FRANTZ cell, for 
poWder P7 on the one hand, and for mixture M7 on the other 
hand. 

The diffusion of the polyoxyethylenated tocopherol suc 
cinate through the membrane is observed, in a sub-phase 
constituted by demineraliZed Water, by measuring, as in 
Example 10, the evolution of the optical density of the 
sub-phase as a function of time, for a Wave length of 280 nm. 

Table II hereinafter gathers together the mean values on 
these tests of the optical densities measured for P7 and M7. 

TABLE II 

Optical density 
(diffusion of polyoxyethylenated tocopherol succinate) 

Time 
(min) 30' 60' 90' 

P7 0.038 r 0.015 0.061 r 0.024 0.082 r 0.024 

M7 0.0080 1 0.005 0.0095 1 0.011 0.013 r 0.017 

The above results are also shoWn in the form of graphs in 
FIG. 2 Which gives the optical density (OD) as a function of 
time for products P7 and M7. 
From Table II and FIG. 2, results similar to those obtained 

in the case of previous Example 10 are noted. In particular, 
it is observed that, in the case of poWder P7, the diffusion of 
the active ingredient (polyoxyethylenated tocopherol 
succinate) is much more rapid and in a much greater quantity 
than in the case of mixture M7. 

Furthermore, concerning the other active ingredient, con 
stituted by 18-[3-glycyrrhetinic acid, Which is in the form of 
small crystals distributed on the surface of the particles of 
polyamide, diffusion tests have also be made under condi 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
tions similar to those set forth hereinabove, except that the 
sub-phase is constituted by a 60% volume Water-alcohol 
mixture. The Wave length used for measuring the optical 
density is, here, 252 nm. The results of these tests shoW in 
particular that the standard deviations of the mean values of 
optical density are much smaller for poWder P7 than for 
mixture M7. More precisely, the standard deviations for M7 
are from 3 to 4 times greater than for P7, Which shoWs, there 
again, that the diffusion of the active product is much more 
reliable for the particles of the invention than for the simple 
mixture. 

EXAMPLE 12 

Medicated lipstick 
The quantities set forth hereinbeloW are indicated in parts 

by Weight. 

* Phase B 

Ozokerite 5 .5 1 
SyncroWax BB4 7.35 
Carnauba Wax 1.05 
Candellila Wax 2.10 

O 50158 Wax 4.68 
BHA 0.02 
Nipasol M 0.05 
Crodamol ODL 6.00 
Supermol S 4.00 
Arlamol HD 14.64 
Procas H3 10.00 
Jojoba oil 4.00 
* Phase A 

Castor oil 30.00 
Complex particules 10.00 
according to Example 3 
* Phase C 

Glycamil 0.10 
Perfume 0.50 

Phase A is homogeniZed by passage in a three-cylinder 
grinder. 
A is added in B melted at 85° C. 
C is added in B+A. 
Cast in moulds pre-heated to 45° C. 
20 minutes spent at —5° C. 
Wait of 15 minutes at ambient temperature before 

demoulding. 

EXAMPLE 13 

Medicated lipstick 
Operation is as in Example 12 to produce the folloWing 

formula in Which the quantities of products are indicated in 
parts by Weight. 

* Phase B 

Ozokerite E 622 5.78 
SynchroWax BB4 7.70 
Carnauba Wax 1.10 

Candellila Wax 2.20 

O 50158 A Wax 3.85 
Phytantriol 4.95 
Supermol S 4.40 
Solulan PB 2 1.80 
Jojoba oil 3.15 
Schercemol DID 5.77 
Cosbiol 4.73 
Primol 352 3.90 
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-continued 

* Phase A 

Castor oil 40.00 
Complex particles 10.00 
of Example 2 
* Phase C 

BHA 0.02 
Nipasol M 0.05 
Perfume 0.60 

100.00 

EXAMPLE 14 
Softening lipstick: 

Operation is as in Example 12 with a Phase B and a Phase 
C as in Example 13 and a Phase A of the following 
composition by weight: 

Complex particles of Example 7 5.00 
Coloured pigments and coatings about 10 depending on the complexion 
Castor oil qsp 50.00 

EXAMPLE 15 
Coloured pressed powder for sensitive eyelids: 

The following formula is made: 

A. 

Magnesium myristate 4 
Sericite 22 
Silica 4 
Boron nitride 2 
Nipagin M 0.2 

10 Complex particles of Example 7 
B 

Mixture of pigments and 
coloured nacres: 

about 15 depending on complexion 

2 
Binding agent 10 
R 
Talc qsp 100 
Formula of the binding agent: 

Glyceryl-stearate 20 
Cetyl alcohol 10 
Marcol 82 30 
Miglyol 812 40 

A, B and D are mixed in a powder mixer. C is introduced 
very progressively in the mixture A+B+D. 
A+B+D+C are pressed in small cups with the aid of a 

powder compactor. 
EXAMPLE 16 

Coloured pressed powder to reduce reactions of intolerance 
on the eyelids 

Operation is as in Example 15 to make cups of coloured 
pressed powder including 10% of complex particles accord 
ing to Example 3. 

EXAMPLE 17 
Coloured pressed powder for the face enabling the natural 
pigmentation to be attenuated 

Operation is as in Example 15 to make small cups of 
pressed powder comprising 10% of complex particles 
obtained according to Example 8. 
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EXAMPLE 18 

Healing dermatological powder 
The following formula is made, containing in parts by 

weight: 

20.00 
100.00 

complex particles obtained in Example 9 
pulverulent excipient based on 
microcrystalline cellulose qsp 

The mixture is made in a powder mixer of conventional 
type. 

EXAMPLE 19 
Creme mascara formula: 

The above (sic.) percentages are indicated in percentage 
by weight. 

Veegum 2 
Carboxymethylcellulose 0.1 
Polynaphthalene sulfonate of sodium 0.2 
Propyleneglycol 1.4 
Beeswax 6.5 
Mineral oil 3.5 
Black pigment 3.00 
Stearic acid 1.00 
Carnauba wax 5.00 

Complex particles of Example 7 1.00 
Conservation agent 0.2 
Water qsp 100 

EXAMPLE 20 
Pressed powder to improve the complexion of the face 
A) Solid complex particles according to the invention are 

?rstly prepared, in accordance with the process described in 
Example 1, except that the active substance is constituted 
not by the magnesium salt of ascorbyl phosphate alone, but 
by an association with equal weights of this salt with an 
aqueous extract of mulberry (Morus alba) available on the 
market, in particular from JAN DEKKER-France. 

10 g of this association are, as indicated in Example 1, 
dispersed in 200 ml of water. The other constituents used are 
the same as those indicated in this Example, with the same 
proportions. 

B) The solid complex particles thus prepared are then 
incorporated at a rate of 4% by weight in a conventional 
formula of pressed face make-up powder. Thanks to the 
depigmenting properties of the association of active ingre 
dients mentioned above, a medicated cosmetic composition 
is thus obtained in the form of pressed powder, intended to 
improve the complexion, whilst contributing to making up 
the face. 
We claim: 
1. Solid complex particles each comprising at least two 

solid substances of which at least one is biologically active, 
wherein said biologically active solid substance comprises at 
least one biologically active product and is regularly dis 
tributed on the surface of a grain constituted by the other 
solid substance forming core, called support substance, said 
core being made of a solid substance insoluble under the 
conditions of use and having a dimension ranging between 
0.3 and 30 pm (microns) wherein the weight ratio between 
said active substance and said core-forming substance is 
between about 10-4 and 1.5; and wherein the solid complex 
particles are obtainable by a process comprising the steps of: 

(1) preparing a suspension of particles of support sub 
stances made of the solid substance insoluble under the 
conditions of use and having a dimension ranging 
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between 0.3 and 30 pm (microns) in a liquid containing 
at least one biologically active substance in dissolved 
form, said liquid not being substantially a solvent of the 
support substance, and Wherein the Weight ratio 
betWeen said active substance and said support sub 
stance is betWeen about 10-4 and 1.5; and 

(2) atomiZing said suspension using an atomiZer Where 
atomiZation is effected at a temperature at least equal to 
the boiling temperature of said liquid and substantially 
less than the temperature of softening of said support 
substance, 

thereby obtaining said solid complex particles and said 
biologically active substance is regularly distributed on 
the surface of a grain constituted by the support sub 
stance forming a core, and thereby improving the 
release rate of the biologically active substance on a 
biological surface With Which said active substance is 
intended to be placed in contact. 

2. Particles according to claim 1, Wherein said core is 
made of an insoluble substance. 

3. Particles according to claim 1, Wherein the Weight ratio 
betWeen the active substance and the support substance is 
included betWeen 10'4 and 0.35. 

4. Particles according to claim 1, Wherein the said core 
forming grains have the form of spheres, discs, cubes, 
platelets or grains of any irregular forms. 

5. Particles according to claim 1, Wherein said core 
forming grains are made of a solid substance selected from 
the group consisting of synthetic polymers solid at ambient 
temperature, minerals, pigments, organic substances spar 
ingly soluble in Water, inorganic Waxes, vegetable Waxes, 
natural polymers and natural particles. 

6. Particles according to claim 5, Wherein the support 
substance is a solid selected from the group consisting of 
polyamides, polyethylene, polystyrene, polyacrylates, 
polymethacrylates, talc, mica, sericite, vermiculite, titanium 
oxide, iron oxides, lauryl-lysine, cellulose, Walls of yeasts or 
of euglene. 

7. Particles according to claim 1, Wherein the biologically 
active product is selected from the group consisting of 
vitamin derivatives, succinates of tocopherol, polyoxyeth 
ylenated or not, glycyrrhiZinic acid, its solid esters and salts, 
glycyrrhetinic acid, its solid esters and salts, pulverulent 
vegetable extracts, kojic acid, ecdysteroids, econaZol, 
minoxidil and solid bactericides for deodorants. 

8. The solid complex particles according to claim 7, 
Wherein the vitamin derivatives are selected from the group 
consisting of phosphates of vitamin E or of vitamin C. 

9. Particles according to claim 7, Wherein the pulverulent 
vegetable extracts are selected from the group consisting of 
extracts of Scutellaria, Phellodendron, GlycyrrhiZa, Morus 
alba. 

10. Particles according to claim 1, Wherein said particles 
further comprise, With the biologically active substance, one 
or more additives, intended for conservation, coloration or 
modi?cation of the surface properties of said complex 
particles. 

11. A method to accelerate the bioavailability of a bio 
logically active substance With respect to a biological sur 
face Which consists of treating said biological surface With 
a composition containing solid complex particles according 
to claim 1. 

12. The method according to claim 11, Wherein said 
biological surface is selected from the group consisting of 
the skin, the integuments, and the aboveground surface parts 
of plants. 

13. A poWder constituted by particles according to 
claim 1. 
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14 
14. A composition for topical use intended for the treat 

ment of a biological surface Wherein said composition 
contains particles according to claim 1. 

15. Composition according to claim 14, Wherein said 
composition is in the solid state. 

16. Composition according to claim 14, Wherein said 
composition is in liquid form and Wherein the complex 
particles are not dissolved by the other constituents of the 
composition. 

17. A process for preparing solid complex particles each 
comprising at least tWo solid substances of Which at least 
one is biologically active, Wherein: 

(1) a suspension of particles of support substances made 
of a solid substance insoluble under the conditions of 
use and having a dimension ranging betWeen 0.3 and 30 
pm (microns) is prepared in a liquid containing at least 
one biologically active substance in dissolved form, 
said liquid not being substantially a solvent of the 
support substance, and Wherein the rate ratio betWeen 
said active substance and said support substance is 
ranging betWeen about 10'4 and 1.5, 

(2) said suspension is atomiZed by injecting it in an 
atomiZer Where atomiZation is effected at a temperature 
at least equal to the boiling temperature of the solvent 
and substantially less than the temperature of softening 
of said support substance, thereby obtaining said solid 
complex particles and said biologically active sub 
stance is regularly distributed on the surface of a grain 
constituted by the support substance forming a core, 
and thereby improving the release rate of the biologi 
cally active substance on a biological surface With 
Which said active substance is intended to be placed in 
contact. 

18. Aprocess according to claim 17, Wherein the suspen 
sion introduced in the atomiZer further contains a product 
promoting Wetting and/or dispersion of the particles in 
suspension. 

19. Aprocess according to claim 17, Wherein the product 
intended to be atomiZed further contains different additives 
such as colorants, agents intended to modify the surface 
properties of the complex particle or conservation agents. 

20. A process for preparing solid complex particles each 
comprising at least tWo solid substances of Which at least 
one is biologically active, the process comprising the steps 
of: 

(1) preparing a suspension of particles of support sub 
stances made of a solid substance insoluble under the 
conditions of use and having a dimension ranging 
betWeen 0.3 and 30 pm (microns) in a liquid containing 
at least one biologically active substance in the form of 
a dispersion of particles of mean siZe less than or equal 
to about 0.2 times the mean siZe of the particles of the 
support substance, said liquid not being substantially a 
solvent of the support substance; and 

(2) atomiZing said suspension using an atomiZer Where 
atomiZation is effected at a temperature at least equal to 
the temperature of boiling of said liquid and substan 
tially less than the temperature of softening of said 
support substance, 

thereby obtaining said solid complex particles comprising 
at least one biologically active product regularly dis 
tributed on the surface of a grain constituted by said 
support substance forming a core, and thereby improv 
ing the release rate of the biologically active substance 
on a biological surface With Which said active sub 
stance is intended to be placed in contact. 
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21. The process according to claim 20, wherein the 
suspension introduced in the atomizer further contains a 
product promoting Wetting and/or dispersion of the particles 
in suspension. 

22. A process according to claim 20, Wherein the product 
intended to be atomiZed further contains different additives 
such as colorants, agents intended to modify the surface 
properties of the complex particle or conservation agents. 

23. Solid complex particles each comprising at least tWo 
solid substances of Which at least one is biologically active, 
Wherein said biologically active solid substance comprises at 
least one biologically active product and is regularly dis 
tributed on the surface of a grain constituted by the other 
solid substance forming core, called support substance, said 
core being made of a solid substance insoluble under the 
conditions of use and having a dimension ranging betWeen 
0.3 and 30 pm (microns), Wherein the Weight ratio betWeen 
said active substance and said core-forming substance is 
betWeen about 10-4 and 1.5; and Wherein it is obtainable by 
a process comprising the steps of: 

(1) preparing a suspension of particles of support sub 
stances made of the solid substance insoluble under the 
conditions of use in a liquid containing at least one 
biologically active substance in the form of a dispersion 
of particles of mean siZe less than or equal to about 0.2 
times the mean siZe of the particles of the support 
substance, said liquid not being substantially a solvent 
of the support substance; and 

(2) atomiZing said suspension by injecting it in an atom 
iZer Where atomiZation is effected at a temperature at 
least equal to the boiling temperature of the solvent and 
substantially less than the temperature of softening of 
said support substance, 

thereby obtaining said solid complex particles comprising 
at least one biologically active product regularly dis 
tributed on the surface of a grain constituted by said 
support substance forming a core, and thereby improv 
ing the release rate of the biologically active substance 
on a biological surface With Which said active sub 
stance is intended to be placed in contact. 

24. The solid complex particles according to claim 23, 
Wherein said core is made of an insoluble substance. 

10 

15 

25 

35 

16 
25. The solid complex particles according to claim 23, 

Wherein the Weight ratio betWeen the active substance and 
the support substance is betWeen 10-4 and 0.35. 

26. The solid complex particles according to claim 23, 
Wherein the core-forming substance has the form of spheres, 
discs, cubes, platelets or grains of any irregular shape. 

27. The solid complex particles according to claim 23, 
Wherein the core-forming substance is made of a solid 
substance selected from the group consisting of synthetic 
polymers solid at ambient temperature, minerals, pigments, 
organic substances sparingly soluble in Water, inorganic 
Waxes, vegetable Waxes, natural polymers and natural par 
ticles. 

28. The solid complex particles according to claim 27, 
Wherein the support substance is a solid selected from the 
group consisting of polyamides, polyethylene, polystyrene, 
polyacrylate, polymethacrylates, talc, mica, sericicte, 
vermiculite, titanium oxide, iron oxides, lauryl-lysine, 
cellulose, Walls of yeasts or of euglene. 

29. The solid complex particles according to claim 23, 
Wherein the biologically active product is selected from the 
group consisting of vitamin derivatives, succinates of 
tocopherol, polyoxyethylenated or not, glycyrrhiZinic acid, 
its solid esters and salts, glycyrhetinic acid, its solid esters 
and salts, pulverulent vegetable extracts, kojic acid, 
ecdysteroids, econaZol, minoxidil and solid bactericides for 
deodorants. 

30. The solid complex particles according to claim 29, 
Wherein the vitamin derivatives are selected from the group 
consisting in phosphates of vitamin E or of vitamin C. 

31. The solid complex particles according to claim 29, 
Wherein the pulverulent vegetable extracts are selected from 
the group consisting of extracts of Scutellaria, 
Phellodendron, GlycyrrhiZa, and Morus alba. 

32. The solid complex particles according to claim 23, 
Wherein said solid complex particles further comprise, With 
the biologically active substance, one or more additives, 
intended for conservation, coloration or modi?cation of the 
surface properties of said solid complex particles. 

* * * * * 


